I. INTRODUCTION
With the advancement of molecular research technologies more and more data and information is being made available about the genetic basis of neuronal functions and diseases [ 1, 2] . This information can be utilized to create models of brain functions and diseases that include models of gene interaction. This area integrates knowledge from computer and information science, brain science, molecular genetics and we call it computational neurogenetic modeling (CNGM) [3, 4] . CNGM (2) The delay At corresponds to the delay caused by the gene j transcription and its initiation, mRNA translation into protein and posttranslational protein modifications [8] . In our model, some protein levels will be directly related to neuronal parameters Pi such that
where P,(0) is the initial value of the neuronal parameter at time t = 0. In such a way the gene/protein dynamics is linked to the dynamics of ANN. Some neuronal parameters and their correspondence to particular proteins are summarized in Table 1 . The choice of neural parameters depends on a task, which we want to simulate. In our case, let it be for instance a normal resting EEG signal.
Moreover, besides the genes coding for the proteins listed in Table 1 figure 1 . updates.
The CNGM model from formulas (I)- (3) 3 (obtained with permission from [12] ). Temporal changes of RlRs for frequency sub-bands over the measurement time period are shown in figure 4.
Field Pottiul
The SNN used in our CNGM has been described elsewhere [3, 4] . Each postsynaptic potential has a fast and slow component, otherwise the model is based upon a classical Spike Response Model (SRM) [9] . Alternatively, we can use a genetic algorithm to fnd an optimal solution or solutions, but for illustration of our knowledge discovery method, the above simple optimization procedure will be sufficient. N = 400 random gene interaction matrices Ws show almost a uniform distribution of interaction strengths between genes as can be seen in figure 7. Among these 400 random solutions, 15 Ws matrices led to an SNN LFP with spectral characteristics very close to the target EEG signal in terms of Euclidean distance between the RIR vectors belonging to the SNN LFP and human EEG being smaller than 0.1. Visual inspection of these 15 solutions also confirmed that the LFP signal and its spectral characteristics are similar to the target EEG signal. Distribution of gene interactions in these 15 W matrices that led to the desired SNN output is no longer uniform (see figure 8 ). In order to investigate these phenomena, we have set up a novel model of a CNGM that is simple and biologically plausible. Associated SNN uses principles from the simple spiking neuron models [9] . More detailed models of SNN can include for instance detailed ion receptor and channel kinetics and also multiple neuron compartments. It is possible to include also more than one brain areas in our CNG model. Particular neural network model should be chosen based on a problem, which we want to account for. On 
